attention recently (1-3). The reactive oxygen species present in high concentrations of spermatozoa after a or better fertilization rates, cleavage rates, and increased implantation rates were obtained in the KEY WORDS: Embryo quality; gamete co-incubation; IVF. study group.
. Actually, it has been noted previously that the with a 1-hr or 3-hr sperm-oocyte incubation, or the control arrest of development of mouse embryos might be due group with the standard overnight gamete co-incubation.
to cell membrane malfunction following an increase
The fertilization rates, cleavage rates, and subsequent in the concentration of these oxidative species. In fact, embryo quality were evaluated. the addition of antioxidants to the culture media pro-
Results:
Our results showed no statistically significant difmotes embryo development (6) .
ferences in fertilization rates, embryo cleavage rates, and
Based on this assumption, investigators tried to quality of the embryos between the study group and the shorten the gamete coculture period to see whether control group. Conclusions: Since the present study showed that long expothis could result in a better in vitro fertilization (IVF) sure of the oocyte to sperm has no advantage over short outcome (7) (8) (9) (10) . In those studies, patients were ranexposure, we prefer shortening the oocyte-sperm incubation domly allocated into the control (conventional) and period for reducing the negative effect induced by nonphysiostudy (shortened co-incubation period) groups. Similar logically high concentrations of spermatozoa.
or better fertilization rates, cleavage rates, and increased implantation rates were obtained in the KEY WORDS: Embryo quality; gamete co-incubation; IVF. study group.
In order to provide a better control group to deter-INTRODUCTION mine whether brief co-incubation of gametes might affect the fertilization, cleavage rates, and embryo The overnight sperm-oocyte co-incubation method is quality, we allocated sibling oocytes of the same patient used as a standard in vitro fertilization protocol. Howto either the short-exposure (1 hr or 3 hr co-incubation ever, the possible detrimental effects of the relatively of sperm and eggs) or the conventional overnight cohigh concentration of spermatozoa over the long incuincubation groups, instead of using oocytes from different patients as described in previous reports (7-10).
study. The sperm count and motility were classified sibling oocytes were exposed to spermatozoa for 16 hr with the standard procedure as the control. based on the criteria specified by the World Health Organization (WHO) (11) , while the sperm morphology was evaluated according to the strict criteria proFertilization and Embryo Evaluation vided by Kruger et al. (12) . The patients were randomly allocated to two groups. In group 1, with 9 couples, Evaluation for the presence of pronuclei was performed 16-18 hr after insemination, at which time all approximately one third of each patient's oocytes were exposed to spermatozoa for only 1 hr, while the oocytes from both groups were transferred to equilibrated fresh IVF medium (Medi-Cult, Denmark). On remaining oocytes were exposed to spermatozoa for 16 hr as in the standard procedure. In group 2, with the day of embryo transfer, i.e., 40-42 hr after insemination, morphological evaluation of the developing 14 couples, a 3 hr and an overnight sperm-oocyte coincubation were compared within each couple.
embryos was assessed blindly under an inverted microscope (Model-135M, Zeiss, Germany). The embryos were scored according to the following criteria. Grade Ovarian Stimulation and Oocyte Retrieval I (score 4), was given to the best-quality embryos containing even-sized, symmetrical blastomeres with Induction of multiple follicular growth was obtained no obvious fragments. Grade II (score 3) was given if according to protocols described previously (13).
the embryos had Ͻ 10% fragmentation. Grade III Briefly, 15-20 days after pituitary desensitization with (score 2) was given if they had uneven size blastogonadotropin-releasing hormone analogue (GnRHa) meres. Grade IV (score 1) was given when 10-50% (Leuprolide acetate; TAP Pharmaceuticals Inc., USA), of their cytoplasm was fragmented, grade V (score 1) follicle-stimulating hormone (FSH) (Metrodin; Serwas given if they showed Ͼ 50% cytoplasmic fragono, Switzerland), and human menopausal gonadotromentation (16) . pin (hMG) (Humegon, N.V. Organo, Holland) were A score was then calculated for each embryo by administered in a dosage adjusted to the individual's multiplying the morphological value described above response. The estradiol assessment and transvaginal by the number of blastomeres observed to be present ultrasound examinations were processed to monitor in each embryo. Thus, for example, a four-cell embryo follicular growth. Thirty-six hours after human choriwith Ͻ 10% fragmentation would have an embryo onic gonadotropin (hCG) injection, oocytes were aspiscore of 4 ϫ 3 ϭ 12. The average embryo score for rated under the guidance of transvaginal ultrasound.
all embryos in the study group was calculated and Oocyte maturity was assessed according to the morcompared with the control group from the same patient. phological appearance of the cumulus-corona complex (14). Oocytes were then washed and placed in 50 l drops of prebalanced IVF medium (Medi-Cult, Statistical Analysis Denmark), and overlaid with washed and preequili-
The differences in fertilization rates, embryo cleavbrated light mineral oil (Sigma, USA) in a 5% CO 2 , 5% age rates, and percentage of good-quality (grades I and O 2 , and 90% N 2 humidified gas atmosphere at 37ЊC. II) embryos between matched groups were analyzed by 2 analysis 2 ϫ 2 contingency tables with Yate's correction. The average embryo scores were compared Insemination Procedures in matched groups using the Wilcoxon matched-pairs signed-rank test. All semen samples were prepared by the conventional swim-up procedure (15) , approximately 90-120 min before oocyte insemination. At 5-7 hr after oocyte retrieval, each matured oocyte was inseminated with RESULTS approximately 50,000-100,000 motile spermatozoa. One or three hours after insemination, approximately
The fertilization rates of the oocytes in the various treatment groups are shown in Tables I and II . When one third of the matured oocytes were randomly selected from group 1 or group 2, respectively. Each comparing the 1-hr insemination group with the overnight insemination control group, we found that the oocyte was gently washed through two organ dishes containing 1.5 ml of equilibrated medium, and then fertilization rates in the 1-hr group (79%) were lower than the control group (87%), but this did not achieve transferred to the corresponding microdroplet of equilibrated fresh medium. The remaining two thirds of the statistical significance. In group II, the 3-hr sperm- The standard 16-hr incubataon period of oocytes with spermatozoa was originally established for practical reasons. This generally corresponds to the time oocyte co-incubation group had a fertilization rate of for observation of pronuclei. However, some studies 84.6%, which was very similar to the overnight exposuggest that a long oocyte exposure to spermatozoa sure control group (84.2%).
may be harmful (1-5). The primary goal of this study In one case of polycystic ovarian syndrome (PCOS), therefore was to see whether brief exposure of human 12 eggs were divided into two groups: 5 in the 1-hr oocytes to spermatozoa in vitro results in equivalent co-incubation group and the others in the overnight fertilization rates and possibly better quality embryos exposure control group. While all seven oocytes in the compared with overnight co-incubation of gametes control group were fertilized successfully, none of the from the same couple. oocytes in the 1-hr group were fertilized (Table III) .
Our results showed no statistically significant differIn Tables IV and V , we demonstrated that the embryo ence in the fertilization rates between the shortened cleavage rates were very similar under all treatment sperm-oocyte exposure group (both 1-hr and 3-hr subconditions. Both the percentage of good-quality groups) and the control groups. These results conembryos and the embryo morphology index were higher in the 1-hr co-incubation group compared to the control group, but these improvements did not firmed previous observations (7, 8, 15) , which overall pregnancy rate in this study was 20%. According to previous studies in which patients were suggested that the interaction between sperm and oocyte-cumulus complex took place within 1 hr. In randomly allocated to the control (conventional) and study (shortened co-incubation period) groups, fact, an in vitro study using fluorescent-labeled human spermatozoa to inseminate normal oocyte-cumulus increased implantation rates were obtained in the study group. This improvement most likely resulted from complexes confirmed this hypothesis (7) . The authors demonstrated that spermatozoa enter the cumulus comminimizing the oxidative stress caused by long-term exposure to a high concentration of sperm (7, 8) . It was plex within 15 min, traverse the cumulus layer within 3 hr, and first appear in the oocyte cortex at 4 hr also claimed that high concentrations of spermatozoa may induce a zona hardening effect through the postinsemination.
However, care should be taken in oocytes from enzymes within the semen samples (such as hyaluronidase and acrosine, substances suspected to enhance PCOS patients, since we demonstrated failure of fertilization in oocytes from one patient in the 1-hr exposure zona hardening) and through the release of zona-hardening factors from oocytes upon activation in vitro by subgroup despite a 100% fertilization rate in the standard overnight co-incubation group. It was claimed sperm (9, 10) . Embryos with a hardened zona pellucida have reduced hatching rates and impaired implantation that oocyte maturation could be disturbed in PCOS patients (16) . Therefore, the timing for fertilization rates. Therefore, short-time gamete co-incubation may also have a favorable effect on implantation by premight be delayed leading to fertilization failure in the 1-hr gamete co-incubation group.
venting zona hardening. Using sibling oocytes from the same patient, the The results reported herein also demonstrated equivalent embryo cleavage rates and embryo quality present study confirmed that a shortened gamete coincubation period of 1 or 3 hr gave equivalent fertilizabetween the control and shortened sperm-oocyte coincubation group. Although the morphological index tion, cleavage rates, and embryo qualities compared to standard overnight sperm-oocyte exposure. Our of the 1-hr sperm-oocyte exposure group was numerically greater than that of the control group, the differobservation along with the results of Gianaroli et al. (7, 8) , which demonstrated an improved implantation ence was not statistically significant. Most previous studies also demonstrated an equivalent or better rate in the shortened gamete exposure group, recommend that shortening the oocyte-sperm incubation embryo quality in the shortened sperm-oocyte coincubation group, in regard to the morphological evaluperiod may reduce the negative effects induced by nonphysiologically high concentrations of spermatoation (7, 8, 10, 15) . Only some of the differences achieved statistical significance (8, 15) . In our study, zoa, including free radicals and zona hardening effects. However, special care should be taken for oocytes the shortened sperm-oocyte interaction period did not give a dramatic improvement in embryo quality, possifrom PCOS patients because a 1-hr sperm-oocyte coincubation may not be enough to accomplish a norbly for the following reasons. First, since previous studies have shown that the level of reactive oxygen mal fertilization reaction. species formation was inversely correlated to semen parameter (17) (18) (19) , the normal semen samples (according to the criteria specified by WHO (11) used ACKNOWLEDGMENTS in this study may have produced less, and thus provided a less significant improvement in the shortened sperm-
The authors would like to express their sincere oocyte interaction groups. In fact, Gianaroli et al. (8) thanks to Ms. Angel Lee, Department of Medical demonstrated that long exposures of oocytes to male Research, Mackay Memorial Hospital, for her assisfactor spermatozoa were more detrimental than long tance with the statistics. exposures to normal sperm. Second, the oxygen tension in our incubator was reduced to 5% in order to minimize the oxidative stress. Therefore, the detrimen-REFERENCES tal effect caused by long-term sperm-oocyte interaction could be partially overcome in our system. 
